Abstract. Diffusion from point and line sources in an adiabatic surface layer were briefly discussed using a similarity method by Ellison, following a suggestion made at the 1058 Oxford Symposium by Batchclot. The chief result is that the ground concentration at a downwind distance x, from a point source at ground level, is found to be proportional to x'% where m lies in the range --1.85 to --1.0. Assuming that Lagrangian similarity of the surface layer turbulence obtains also in the diabatie case, the power index, m, of the downwind ground level concentration is shown, in the present work, to vary from about --1.35 in very stable conditions to --3.0 in superadiabatic conditions. This result is in good agreement with recent detailed concentration measurements.
Introduction. Following a suggestion by
, Ellison [1959] was able to apply the concept of Lagrangian similarity to the analysis of turbulent diffusion from a point source in a logarithmic, i.e. an adiabatic, or neutrally (indifferently) stratified atmospheric surface layer (the layer of a few tens of meters in depth just next to the ground through which the stress does not vary significantly). Lagrangian similarity involves the idea that the statistical properties of the motion of a fluid point, such for example as its mean position, may remain self-similar at all positions in a turbulent flow; that is, the mathematical functions describing these properties can differ only by a scale factor, from point to point in the flow. Lagrangian similarity had previously been discussed in connection with diffusion in jets and wakes by Batehelot [1957] . Ellison derived the equation for the relative concentration downwind from a continuous point source at ground level, as well as that for an infinite cross wind line source, and reported that Batchelor had also obtained these results in an unpublished note on the diffusion from sources in a turbulent boundary layer.
The well-known idea of Eulerian similarity of turbulent flows, applied with considerable success to the determination of the velocity and 
This expression can be simplified, in the same way that homogeneous plume diffusion models usually are [Frenkiel, 1953] , by neglecting diffusion in the x direction compared with that in the y and z directions. As was pointed out by Batchclot [1959b] and by Ellison [1959] , this amounts to assuming that the plume element (the cloud of probability density that can be imagined to be attached to the mean position of the diffusing particle) is carried past any downwind point • in a time short compared with the time required to reach that point from the origin of diffusion. Consequently, x _____ oe, and the only contribution to the integral in (6) that this decoupling effect would tend to decrease the degree of turbulence in the lower layers, it would be expected that concentrations would in fact be higher than predicted. On the basis of this good agreement between the theoretical and observed axial concentration values, the hypothesis of Lagrangian similarity in the diabatic surface layer seems to be strongly supported. Arguing in the other direction, it can also be said that this agreement provides, at least over short distances of travel, good theoretical support for the empirical methods of estimating atmospheric dispersion to which reference has already been made.
